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On the occasion of the death of Albert Einstein, 


the undersignes academicians present a short homage 
to commemorate his scientific activities. 
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The nature of ball lightning 


Dok, AN SSSR 101/2, 245-248, Mar 11, 1955 


A new theory concerning the nature of ball lightning is presented. The 
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AUTHORS: Kapitsa, Pb Fa We A., Wayashtoya, L. A. 
ie ncn DBMS EP POR 
TITLE: Static Moundary Problems tur Vilesiow Cylinder of Finite Length 
PERIODICAL: Pheri | tekhnicheskoy Piztki, 19459, vo ey, Nr 10, pp 1177- 
Tisy (Uruk) 
ABSTRACT: 


The papest Considers the Clectrortatic potential of an ordinary 
layer or charges distributed at a Certain surface density over 

4 hollow cylinder of finite length, Such a cylinder may be a 
Piece of a round tubing. The P4UrHOBe Of the Study is to develop 

& genera] method of Solution oY tetepres| cquations for electrostatic 
problems elving the relationship between the surface denstty and 

its potential in conducting Cr tinders us finite length. Such 
physics, there being 


When the length of hollow 
cylinders ig sufficiently big the problem is Practically equiv- 


of solid cylindrical conductors. The paper is of ° 


A hollow cylinder is represented in 


cylindrical coordinates, and a Laplacian equation for the potensial 
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S0V/57-29-10-1/13 
Ve of an Ordinary layer of surface charge of density § is 
written, It is stated that 


this equation may be reduced to . 
4n infinite number of linear 


s \%) may be resolved within -LezL ( 
the length of the cyl 


of functions, The eq pplied to sufficiently 
short cylinders (narrow riaugs) when L/n--.1, where a represents 


the radius of the cylinder. Each of the infinite numbey or 
linvur Cquations is the Summation of Ang Uq Products, wher: 
Ug "CC Ube we coorficients and Ayey represents the Syefter, 
eh Leda For very long cylinaers the System coefftic 


A. NT! we of Léa. Two methods ar 
Ube nd. 


OYA rege ee 


fects 
€ discussed Tor 
The first Method ape 


Plies t “Vb EVGly short cylinders wher 


© OL/aL Ll. tere Lin 
A bee represented ag a summation of a CONVereen 
fe Te ay stages Vourbions, and at values L/u.” 1 Ono oxpigediv 
HI Ebeage ‘eerliclents miy be had by USING Ue dhe gy. 
; Wat yg, ‘Ceond: method discusses cases where: L/a fa Wi 
Met biets, “te Lormtion [Ref NJ, Bosses and Gaim une: pos, 
Card 2/3 ees ad. Meyer funet bons [Ref 2] 
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matrix form the solution of which results Ina fourth-order 
linear differential equation which can be applicd cro cases where 
L/a > 1 as well as to those where L/a<.1. ‘The shape of this 
fourth-order equation is suitable for the Solution on high- 
Speed computing machines of electrostatic Problems of the type 
discussed. There are 6 references, 1 Soviet, 3 U.S., 1 Swedish, 
1 non-Soviet. 


ASSOCIATION: Institute for Physica) Problems, Academy of Stilences, USSR, Moce sw 
(Institut fizicheskikn problem, AN sssr) 


SUBMITTED: March 4, 1959 
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AUTHORS: Kapitsa, P, L., Fok, V, AN; Vaynshteyn, L. A, 
Teecniscneitirncinaan ersten 


TITLE: Symmetrical] Electrical Oscillations of an Ideally Conducting Hollow 
Cylinder of Finite Length 


PERIODICAL: Zhurnal tekhnicheskoy fiziki, 1959, Vol 29, Nr lo, Pp 1138-1205 
' (ussR) 


ABSTRACT: The subject matter of the Paper is the proplem of electromagnetic 
oscillations of an ideally conducting cylinder. It is a problem 
with which radio engineering is concerned when antenna vibratorg 
are designed, Thig study, however, is limited to the case when 
current density on the surface of the cylinder igs uniform and hag 
8a longitudinal component only, but it applies to very thin as wel] 
as to larger-size solid conductorg, Oscillations that take place 
in such cages are called symmetrical electrical oscillations. The 
study is of a highly mathematica) nature, Basically, it operates + 
with two functions: potential V, which is known, and Current dersity 
U, which tg unknown, The reasoning starts With an integral e 

Card 1/h tion of the potential 
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surface of the cylinder 50 as to eatisfy the Sommerfel4 radiation 
Principle. After the application of Bessel, Macdonald, and Hankel 
functions to the solution of this equation, and using the Neumann 


linear equations relating V and U, In order to accomplish this an 
approximate expression ig developed for the potential function V 
resolved jn a Fourier series, The approximate expression 1s good 
for conditions when a/lL 21 and ka¢/2, Ql, where b ig one 
half of the cylinder length, a is its radius, and k = 27 /AZA 
being the wavelength. The current density function U may also 
be resolved ina Fourier series for any even or Odd function, 
It is stated that when the function V is neither even nor odd 
it may always be represented as a sum of the even and odd functions, 
for each of which a corresponding U function, even ana odd, must 
be found. The Sum of the latter will give the Sought-for current 

‘ on the surface of the cylinder. The coefficients of the members of 
these equations, resolved in series, form infinite matrices, Tnese 

Card 2/4 are resolved into the Sum of the diugonal matrix and the 6eneral 
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one; expressions are then Given for their computation, and it is 
shown that a solution may be obtained without the necessity of 


iterative method. Prior to using this method, however, the 
undetermined constants of the equations must first be found, for 
the calculation of which formulas are developed. The developed 
theory is compared with the theory of thin antenna vibrators, 

A distinction is made between short vibrators, with k “<6, and 
long vibrators, with k >> g (here, g = TT /2u; the other gymbols 
have already been defined), The fact that electrostatic charges 
accumulate at the ends of the vibrators causes the error in shors 
vibrators to be greater than in thelong ones. In either case 
current distribution along the axis of the vibrator is similar 


applied to the solution of electrostatic problems. The difference 
Card 3/4 between this method and the one Proposed in Ref 2 is that in the 
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which showed absence of a requirement for a charge at the ends 

of the cylinder, while in the Presently proposed method the poor 
convergence of the series signifies that charges are being concen- 
trated at the cylinder ends. The ends of the cylinder have effect 
only in case of short cylinders (L/a =~ 1). When long cylinders 
are being considered (L/a>>1), the proposed method may well be 
used, For large values of KL this method is cumbersome. In such 
& case, if the antenna vibrator is thin (ka <1), the methoa given 
in Ref 6 is the more Preferable. The method discussed in this 
paper is suitable for the solution on high-speed computing machines 
of the type of problems discussed, There are 6 references, 4 Soviet, 
1 U.S,, 1 Swedish, 


ASSOCIATION: Institute for Physical Problems, Academy of Sciences, USSR, Moscow 
(Institut fizicheskikh problem, AN SSSR) 


SUBMITTED: March 4, 1959 
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AUTHORS: Kapitsa, P. L. and Danilov, I. B. 
TITLE: Expansion engine for the liquefaction of helium 


PERIODICAL: Zhurnal tekhnicheskoy fiziki, v. 31, no. 4, 1961, 486-494 


TEXT: The authors describe the new expansion engine which has been 
developed at the Institut fizicheskikh problem (Institute for Physical 
Problems). This engine was used for the construction of two types of 
aggregates: one with a yield of 5 1/seo operating with previous cooling 
by liquid nitrogen and the second with a yield of 14 to 18 1/sec with 
cascade-type operation and two helium expansion engines which required 

no other coolants, The design principles of the expansion engine are 
similar to those which have been suggested already earlier (P. Kapitsa, 
Proc. Roy. Soc., A147, 189, 1934; P. Le Kapitea, UPN, XVI, 2, 145, 1936). 
The expansion oylinder and the piston operate at low temperatures. Fig. | 
shows the total view of the engine. The most important parts of this 
engine are the cylinder and the Piston. Because of the “gas lubrication" 
cylinder and piston must maintain their exact cylindrical form also at 
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very low temperatures. This construction, however, is very sensitive to y 
impurities. In the recent constructions, the piston is coated with 


plastic material and the cylinder is chromium-plated. In the first 
expansion engine the expansion process was reduced with respect to the 
inverse motion, i.e., the piston was "shot out". Because of its irregular 
operation this mechanism was replaced by a cam gear. Owing to the use 

of plastic material the duration of expansion can no longer be reduced. 
The gas is distributed in the expansion engine by special valves. In 
practice, the operation of the engine is regulated according to the 
indicator diagram. Fig. 3 shows three such indicator diagrams. In the 
helium liquefaction machines described the purity of the gas is of 
decisive importance. Table 1 gives some characteristic data on the 
expansion engine with a power of 5-6 1 per hr with previous nitrogen 
cooling. Fig. 4 shows the principle of design of the liquefaction 
machir2, The pure gaseous helium passes from the gas holder 1 into the 
Piston compressor 2 and is compressed until a pressure of about 25 atz 

is attained. It then passes from the compressor into the liquefaction 
aggregate 3. In the first section of the heat exchanger it is cooled by 
a helium countercurrent and by gaseous nitrogen. In the second section of 
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the heat exchanger the helium is then cooled to 27°K. At this tempereture 
65% of compressed helium are introduced into the expansion engine and 
cooled to 129K. The remaining part of liquid helium is then cooled in the 
third and fourth section of the heat exchanger. It is expanded in the 
throttle valve and partly liquefied, and finally collected in a Dewar 
vessel 4. Fig. 5 shows the design of this liquefaction machine, and 

Table 2 contains its most important parameters, Such apparatus are now 
being industrially produced. Besides this liquefaction machine, the 
authors also developed a cooling device with two expansion engines 
conneoted in oascade. The following designers are mentioned; Yu. Yu, 
Lur'ye, K. I. Skorlupin, V. Ye. Keylin, mechanio A. M, Goncharov, S. A, 
Mrysh, V. A. Gdovskiy, A. V. Melekhin and F. N. Boyev, S. A. Yakovlev, who 
are in charge of instrument maintenance. There are 6 figures, 2 tables, 
and 8 references; 3 Soviet-bloc and 5 non-Soviet-bloc. The nost recent 
reference to English-language publications reads as follows: P. Fortesoue, 
W. B. Hall, Journ. Brit. Nuolear Energy Conf., 2, 2, 63, 1957. 
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ASSOCIATION: . Institut fizicheskikh problem im. S. I. Vavilova Moskva 
' (Institute for Physical Problems imeni 8. I. Vavilov, 
Moscow) : 


SUBMITTED; August 20, 1960 


Legend to Pig. 1; Prinoiple of design of the expansion engine; 

1 - cylinder, 2 7-piston, 3 ~ rod, 4 = inlet valve, 5 - filter, 

6 - inlet receiver , 7 - outlet valve, 8 - outlet receiver, 9 - compensatara, 
10 - stuffing box of the inlet valve, 11 - stuffing box of the outlet 

valve, 12 - crosshead piston, 13 - condensation cups (uplotnitel tnyye : 
manzhety), 14-- crankshaft, 15 and 16 - cam for the supply of the outlet 
valve and the inlet valve, 17 = generator for the indicator, 18 - tensometer 
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‘Kapitsa, Petr Leonidevich, Academician 


| Elektronika bol'shikh moshchnostey (High-Power Electronics) Mogcow,: 
Izd-vo AN SSSR, 1962. 194 P, Errata slip inserted. 5000 copies 
printed. . meee ie ee - m 
ts or 
Sponsoring Agency: Akadewlya nauk SSSR. Institut fizicheskikh 
problem. Fizicneskaya. laboratoriya. 1 pees 


 «Bés,i, I. A, Vaynahteyn and @,-@. Gus'kov; Tech Ed.: A. P. Quseva, 
~~~ PURPOSE? at book 4s intended for engineers and acientia¢s angaced | 
“yoy > dn the field of electronics. “It may also be used as a textbook 


_» for advanced students: and aspirants specializing in ultrahigh- 
frequency electronics.” | 1 : a 
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High- 

1 Power Electronics": the artiole "Fundamental oscillations of 
cavity resonators with grid parti ion," both written by P. L. \ 
Kapitsa, in which t theoretical foundations of high-power, super- ff 
high frequenoy magnetrons are disoussed. Some results of experte« 
ments and the theory of electromagnetic oscillations in resonators .g 

‘are analyzsd. The initial portion of the work was conduotid: by the 
author in close cooperation with 8. T.. Filimonov and S,. P, Kapitea, i 
and with the assistance of V. A. Fok. The author thanks L, A, ; 
Vaynshteyn for his cooperation. There is no bibliography, 
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Forsword | a : . 5 
Introduetion. ‘Tasks of high-power electronies BB oe 
Ch. I. Solution of Basic Equation for Charged Particle 
Motion by the Method of Time Averaging ; 17 
Ch. Il. ‘Motion of Electrons in a Plane-Parallel Magne- 
; _ tron (Planotron) 30 
_ Ch. Til, "Basic Indices of Plane-Parallel Magnetron Ay Re 
Ch. Iv, Plate and Cathode Losses in the Plane-Paraljel . 
; Magnetron. : 62 | 
Ch. V. Edge Effect and Losses Involved | T4 io 
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A/31420 
AUTHORS: -Kapitsa, P. L., and Danilov, I. B. 
nec, 
TITLE: Cascade expansion condenser for helium without additional 
coolants 


PERIODICAL: Zhurnal tekhnicheskoy fiziki, v. 32, no. 4, 1962, 457-460 


TEXT: A description is given of the laboratory system [-1 (G-1) with two 
cascade-connected pressure reducers. The condense~ capacity is 18 1/h 


(with a 2 CA-30 (2 SA-30) "Borets" compressor for 250 n?/nr); staxting 

period of the system, about 2 hrs; power consumption for producing one 

liter of liquid helium, 2.2 kwehr; gas temperature behind the pressure A 
reducer of the second stage, 11-12°K, and behind that of the first stage, 

65°K. Helium gas is compressed to 20-25 atm and divided into three . 
streams in the condenser: 35% is conveyed to the pressure reducer of 

the first stage with 125-130°K, 35% is conveyed to the pressure reducer 

of the second stage with 28°K, and 30% is allowed to expand in the last 
section of the heat-exchanger and filled into a container which is 
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insulated by a vacuum double casing. The hydraulic resistance of the 
heat exchanger is 0.07 atm for the reflux, The helium condenser was 
designed and built with the assistance of the designers Yu. Yu. Lur'ye 
and K. I. Skorlupin, as well as the mechanics A. V, Holekhin, 

F. ON. Boyev, V. A. Gdovskiy, A. M. Goncherov, and S. A, Yakovlev. 
There are 4 figures. 


ASSOCIATION: Institut fizicheskikh problem AN SSSR, Moscow 
(Institute of Physical Problems AS USSR, Moscow) 


SUBMITTED; July 14, 1961 
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TITLE: Theory of electronic processes Ina c.w, magnetron-type osc!' lator : 
s 338 Flzicheskaya ‘seboretor’ va. Elast- 5 aa % yr ah mush cheus ce, 
35 
mer ads: ascitlator theory, continuous wave oac ‘tator, maanetron asci: lator 
_ntgotran i 
CTgys . 
ABSTRACT: The paper presents the theory and description of high-power cont! nuous~ 
weve negnetron-type oscillators, one=roaw and two-row nigatrons, operating at deci- : 
meter wavelengths (about 15 and 20 em). This Is a cantinuatlon of the theory of 
Be ed Ws 
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: SOURCE CODE: UR/3055/65/000/004/0007/0052. i 


AUTHOR: Kapitaa, P. L. (Academictan) . 4 oe - 
ORG: None oe | ee 


e: | ye 
TITLE: Converters of H waves into E waves . 


SOURCE: AN SSSR, Fizicheskaya laboratoriya, Elektrontka bol'shikh moshchnostey, 
1965, 7-52 


no, 4, 


TOPIC TAGS: helical waveguide, waveguide element, waveguide Propagation, 
wave conversion 2/, 44, o5— . 


ABSTRACT: In the course of experimental utilization of high-intensity wave generators it 
became necessary to convert H.. waves completely into E waves, leading to the need for de- 
signing effective wave convertefé, 


Bove the problem, which was posed | 
as follows: an H wave propagating in a waveguide had to be 


ansverse cro3s scc- 
angle. The author first examines the con- 
formulates a general theory of vonversion 
based on the equivalent scheme. It is then shown how a system incorporating three gratings 

& pline wave by, 90°, using- unrestricted Pane vaes-propaga 
to right... The three gratings in the waveguide are presentad in a 
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Fig. l.. Converter-system with three gratings 
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_ |. The design of a helical "spider" converter is proposed; it completely converts an H,, wave into Le 
an Fol wave (in cylindrical waveguides). The design of the "spider" converter is dfécunsed is 
lustrated (see Fig. 2). It is concluded that according to the theoretical and the experbuental | ie 
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Fig. 2. The spider converter 


a - Longitudinal cross section; 
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data obtained, the three-gratin method makes possible the conversion of any H wave Into the | - im 
corresponding E wave. Moat.of the attention was devoted to converting the Ho wave {nto the 


Fol wave, a matter of practical interest to the author. It is also possible to convert the Ant 
wave into the Ea wave. The author expresses his gratitude to L. A.V, nshteyn for 
discussing the.theory and to 8. I. Filimonov for assistance in developing tht dldten 
of the converter. Orig. art. has: 9 fifhred and.137 formulas. = {08! 
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'AUTEOR: Kapitsa, P. L. (Academician); Prozorova, L, A. A’ | 


SOURCE: A SSSR. Fizicheskaya leboratoriya. Elektronika bol'shikh moshchnostey, 
NO. . 1965, 53-65 


ORG: none-kK 


TITLE: Experimental study of a wave converter 


TOPIC TAGS: helical waveguide, waveguide fransmission, waveguide element, phectaonse- 
trom ferwa~ 

_{ABSTRACT: ‘The authors attempted to solve two problems during the experimental inventi 
gation of a spiral transformer of Ho, and Eg, waves described on p. 7 on the present: 
iwork: a) to determine, within the prescribed frequency range, the ccefficients of se. - 
flection and wave transmission of the wave converter; these values must be known for 
the efficient application of the converter. b) To improve the performance character- 
istics of the converter. The theory of the three-grating spiral converter presented 
in the reference cited shows that, although it is possible to construct a converter 
for the prescribed frequency whinh would be completely matched and would have total 
wave transmission, the theory provides only approximate expressions for the dimensions 
of the various elements. Measurements performed showed that the converter built ac~ 
cording to the approximate specifications would assure wave transmission up to 97—6%, 
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Corrections have to be introduced into the calculated dimensions of the elements ina 
order to improve the transmission capacity. These corrections are obtained by an ex- 
perimental method described in the present article. An experimental setup by means 
of which the measurements were perfurmed is shown in a diagram (see Fig. 1). The 
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Fig. 1. Experimental setup for measuring the parameters of the spider-like converter 
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he transmission capacities of the gratings, * - 
as well as the performance capabilities of the entire system. These measurementh were 
conducted by conventional methods; the experimental. results agree sufficiently well 
with the theoretical data but are not given in the article. In the performance of thie 
work, the authors received a great deal of ‘assistence from laboratory technicians V 
8. Zakirov and K. I. Rassokhin, to whom the authors express their gratitude. ot 
art. hes: 6 figures ang O° formulas. 08) 
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ORO: 1 none 
TITLE: Absolute measurement of rj’ field in resonator iS 


SOURCE: AN SSSR. Fisicheskaya labsratoriya. Elektronika bol'shikh moshchnostey, no. 4, : : - 
1965, 206-211 : & 


TOPIC TAOS: cavity resonater sinstvomagnatic ca electric field, mag netic field: 


ABSTRACT: ° A new metimi of absolu 1g : pla r magnetic Lia) 
suggested in which a light-weight conducting sphere suspended y 

4s deflected by trea field, see fig. A hollow Al or Ag sphere (restia a as 0.5 -<1 cm, 
mass 1~-2 g) suspended by a quarts fiber 1s deflected through about 1 mm by an 
electromagnetic finld (mode Ryg in the figure) of about 10 oe (or 3000 v/cm). 

An accuracy of 2==3~ 19 claimed for the laboratory hookup used, and higher accuracy 
‘48 believed attainable. As the measuring sphere quickly neats up, it is recomended 
that the reading be taker within 1 min. Orig. art. has: 1 figure and 12 formulas. 
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ARTSIMOVICH, L.A., akademik; KELDYSH, M.V., akadomik; KAPITSA,-Pel., akademik; 
VUL, BM; VERESHCHAGIN, L.F.; PISTOL'KORS, A.A.; SHCHUKIN, A.N., 
akademik; SKOBEL'TSYN, D.V., akademik; ALEKSANDROY, A.P., akademik; 
AMBARTSUMYAN, V.A., akademik; ZEL'DOVICH, Ya.B.; SEMENOV, N.N., 
akademik; KOTEL'NIKOV, V.A., akedomik; LIFSHITS, I.M.; VEKSLER, V.I., 
akademik; GINZBURG, V.L.; MILLIONSHCHIKOY, H.D., akademik 


Some problems in the development of modern physics; discussion of 
the work of the Department of General and Applied Physics. Vest. 
AN SSSR 35 no.2:3-46 F '65. (MIRA 18:3) 


1. Chleny-~korresnondenty AN SSSR (for Vul, Vereshchagin, Pistol'kors, 
lifshite, Ginzburg). 


APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000520430003-4" 


CTS Re MD RRC ee GEERT MeCN UIE Gp 


"APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000520430003-4 


VVEDENSKIY, B.A., glav. red.; VUL, B.M., glav. red.; SHTEYNMAN , 
R.Ya., zam. glav, red.; BALDIN, A.M., red.3 VONSOVSKTY , 
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MALYSHEV, V.I., red.; MIGULIN, V.V., red.; REBINDER, 
P.A., red.s SYRKIN, Ya.K., red.; TARG, S.M., red.; 
TYABLIKOV, S.V., red.; FEYNBERG, Ye.L., red.; KHAYKIN, 
S.E., red.3 SHUBNIKOV, A.V., red. 


[Encyclopedic physics dictionary] Fizicheskii entsiklope-~ 
dicheskii slovar', Moskva, Sovetskaia Entsiklopediia. 
Vol.4. 1965. 592 p. (MIRA 18:1) 
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KAPITSA, Petr Leonidovich, akademik; FAYNBOYM, 1.8., red. 


{A lifetime for science; Lomonosov, Franklin, Rutherford, 
Langevin] Zhizn' dlia nauki; Lomonosov, Franklin, Rezer- 

ford, Lanzheven. Moskva, Izd-vo "Znanie," 1965, 61 p. 

(Novoe v shigeni, nauke, tokhnike. IX Soriia: Fisika. Ma- 
tematika. Astronomiia, no.1) (MIRA 18:2) 
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"Magnetic Susceptibility of Rocks Under Elestic Stresses," Dokl. AS USSR 
86, No. 3, pp 521-23, 1952. 


Trensletion 563977 
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KACET SH, bf ; 
/Geophysics FD-2580 
Card 1/1 Pub. 44 10/19 
Author : Kapitsa, 8. P. 
nT ME Bree 5 

Title : Apparatus for calculating the Poisson integral and certain of its 

application 

goes 

Periodical : Izv. AN SSSR, Ser. geofi 1g Aug 55, 369-376 
Abstract : ‘The author describes an apparatus, whose use is no more complex 

than a regular planimeter, that effectively solves the first 

boundary~value problem in the potential theory for the half-plane. 

He notes that utilization of this integrator simplifies consid- 

erably the problems connected with the calculation of two-dimensional 

potential fields, its use being especially fruitful in the processing 

of results of aeromagnetic plotting, since the apparatus effectively 

converts the data of plotting from small heights to greater heights. 
Institution : Geophysics Institute, Academy of Sciences USSR 
Submitted : May 21, 1954 
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USSR/Physics of the Earth ~ General Problems, 0-1 
Abst Journal: Referat Zhur - Meika, Mo 12, 1956, 3&9 
Authors Kapitsa, 5. P. 
Institution: None 
tle: Magnetic Properties of Volcanic Rocks During Mechanical Stresses 


Original 
Periodical: Izv. AN SSSR, ser. geofiz., 1955, No 6, 489-504 


Abstract: Descriptien of a procedure for investigating the magneto-elastic 
effect of weakly-magnetic volcanic mountain rocks in the region 
of weak magnetic fields, using the induction method. A detailed 

-- description is given for a compengation scheme for measuring the 
susceptibility x and the reversal-of-magnetizetion losses of the 
specimen. The accuracy of the relative meaguremente of the vari- 
ations in X vas approximately 1%. ‘The accuracy of determining the 
etreeses in a specimen and the magnetic field intensity vas ap- 
proximately 3%. The accuracy of the absolute measurement of X 
and of the losses was approximately 3-10%. Sp :imene of basalt, 
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USSR/Physics of the Earth - General Problems, 0-1) 
Abst Journal: Referat Zhur - Fizika, Bo 12, 1956, 36292 


Abstract: andesite, diabase, and other volcanic rocks with initial values 
of x from 70 x 10-6 to 44,000 x 10-6 emu and of artificial speci- 
mens made of magnetite and cement powlers were investigated. 
Results of the investigation of the dependence of x on the me- 
chanical stresses are given in the form of curves, which show 
the considerable reduction in x of rocks upon compression. ‘Two 
types of variations of ZX are show. The fundamental changes are 
due to the reversib] to-elastic effect, characterized by 
a coefficient Cc ms a (oie the load) , which equals 0.6- 
3.3 x 10°* cm?/kg for all specimens studied. In addition to the 
reversible changes at low stresses, there vere also disclosed 

E irreversible changes im ZX, related with the relief of internal 
stress by external ones. The measured values of losses during 
the reversal of magnetization are given. It is shown that at 
audio frequencies, in addition to hysteresis losses, a sub- 
stantial role is played also by the losses due to after effects. 
A new method is propesed for measuring the stressed state of 
mountain rocks, based on the measurement of x of rocks upon de- 
formation. Bibliography, 12 titles. 
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FD-3210 
USSR/Physics, Magnetism, Measuring of 
Card 1/1 Pub. 153-19/28 


Author : Kapitea S. P, 


TAC MOE EE ate Miche 


Title : Photoelectric Fluxmeter 
Periodical : Zhur. Tekh. Fiz., 25, No 7, 1307-1315, 1955 


Abstract : The linear theory of photoelectric flwaneter, consisting of a galvanometer 
and an amplifier is described. The theory is based on frequency-character- 
istic analysis of transient processes. Experimental checking of theoretical 
computations resulted in improvement of the design. Better response of the 
apparatus is possible and higher resistances may be applied in the circuit. 
The same improvements may be applied to a seismograph. Indebted to Prof. 

A. G. Kalashnikov. Three references, including two foreign. 


Institution: -- 


Submitted +: April 9, 1954 
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USSR / Magnetism, General Problems 

Abs Jour : Ref Zhur = Fizika, No h, 1957, No 972 
Int PWOE given 

Inst “Not given 

Title : Contemporary Problems in Magnetism 
Orig Pub + Priroda, 1956, ‘No 10, 51-56 


Re] 


Abstract : Brief survey of the papers delivered at the All-Union Confe- 
rence on Magnetism, held in Moscow in May 1956. 


Card 
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SOV/120-58-2-24/37 


AUTHOR: Kapitsa, 8. P 
TITLE: A Laboratory Electromagnet (Laboratornyy elektromagnit) 


pec as 4 Tekhnika Exsperimenta, 1958, Nr 2, pp 97-99 
USSR 


ABSTRACT: An electromagnet is described which was designed for gen- 
eral laboratory use and produces 30 kilogauss in a 10 mm gap 
at a power of 3.6 kw. The design is a compromise between the 
following requirements: small leakage, convenient disposition 
of the windings, efficient cooling, accessibility of the work- 
ing space, and the possibility of convenient change of ges- 
metry with a simple and compact construction. A sectional 
drawing through the magnet is shown in Fig.2 and its charac- 
teristics in Fig.3. The limiting current which gives rise 
to a temperature increase of up to 50°C is 2Q amp which 
corresponds to a current density of 2 amp/mm*, The magnet re- 
quires 1,6 kw at 80 volts. The magnetic circuit is made from 
steel plate (40 mm or 45 mm), the core and the pole pieces 
from C-1 and Armco iron. The weight of the magnet is 600 keg. 
Without the winding it weighs 188 kg. 50-45 conical pole 
pieces were found to be the most suitable for d = 58 mn (Fisg.3). 
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: SOV/120~58-2-2:4/37 
A Laboratory Electromagnet. 


This is in conflict with the theoretical value of 54° given 
by Bates in Ref,2. From the slove of the magnetisation 
curves at small inductions it is concluded that the leakcge 
ig small, FP. L. Kapitsa and I. N, Yamshchikov are thanked 


for their interest and help. There are 3 figures and 2 English 
references, 


ASSOCIATION: Fizicheskaya laboratoriya AN SSSR (Physics . Laboratory 
of the Academy of Sciences of the USSR) 


SUBMITTED: August 22, 1957. 
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AUTHORS: Kapitsa, 8. P., Bykov, V. P., Melekhin, V. N. 


anne 
TITLE: A High-current Microtron /F 


PERIODICAL: Zhurnal eksperimentai'noy i teoreticheskoy fiziki, 1960, 
Vol. 39, No. 4(10), pp. 997-1000 


TEXT; In the present work, the authors give data so far available on a 
new 5 ~ 15 Mev electron accelerator. A microtron with a pole piece 
diameter of 700 mm and pole separation of 110 mm was constructed. The 
source of high-frequency oscillations is a pulsed magnetron in the 10-cm 
range. The authors disouss the different types of resonators used in 
their experiments, Fig. 1 schematically shows the acceleration of 
electrons emitted by a cathode of lanthanum boride heated to 1600°C. For 
a field of 350 kv/om in the resonator, the emission current density 
reached the value 200 a/om*. By means of another arrangement of the 
cathode in the resonator (Fig. 2), a current of 5 ma with an energy of 
13 Mev and a magnetic field of 1950 oerateds could be obtained. The 
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efficiency was about 10%, and the efficiency of electron capture about 

5%. The authors further discuss the motion of electrons in a resonator 

with a rectangular cross section. The new microtron can compete with 

linear accelerators and betatrons in the region of 50 - 100 Mey. Since 

the electron beam has a narrow spread of energy and momentum, the 

microtron can serve as an injector for large accelerators. A detailed 
description of the miorotron and calculations will be provided shu.*"v. ; 
A high-energy accelerator is being constructed. The auti.ors mention 

papers of V.,I. Veksler (Ref. 1), and Ye, M. Moroz (Ref, 6). They thank Xx 
Academician P, L, Kapitsa for his interest in the work, L. A. Vaynshteya 

for discussions, G. P. Prudkovskiy for calculations on his trajectograph, 

I. G. Krutikova for calculations on a "Strela" computer, and §, Ys. 
Melekhin and L. Zykin for help in the work. There are 2 figures and 6 


references: 3 Soviet, 2 British, and 1 Canadian. 


ASSOCIATION: Institut fizicheskikh problem Akademii nauk SSSR 


(Institute of Physical Problems of the Academy of Sciences, 
USSR) 


| Card 2/3 


APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000520430003-4" 


"APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000520430003-4 


Vera SY 


A High-current Microtron 8/056 /60/0:7/004/517/c48 
B004/BO70 


SUBMITTED: June 15, 1960. 


Card 3/3 


APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000520430003-4" 


"APPROVED FOR RELEASE: fa picsabbdy CIA-RDP86-00513R000520430003-4 


SEGRE 


a 86911 
6.94/08 s/056/60/039/005/028/051 
- B006/B077 
44.2400 
AUTHOR: Kapiteas Ss. Es 
TITLE: Radiation From a Charge Moving in an Inhomogeneous Medium 


PERIODICAL: Zhurnal eksperimental'noy i teoreticheskoy fiziki, 1960, 
Vol. 39, No. 5(11), pp» 1367-1370 


TEXT: The present work deals with a theoretical investigation of the 
intensity, polarization, and directivity of radiation emmitted from a 
charge that moves uniformily in a medium with randomly distributed 
inhomogeneities. The resulting incoherent radiation can be considered as 
a type of transition radiation from the inhomogeneities. This effect is 
analogous to the light dispersion and can be thought of as a scattering 
of the waves which accompany the particle. Contrary to the Cherenkov 
effect the emission from inhomogeneities appears already at velocities 
which are smaller than the phase velocity of light in a medium. In the 
theoretical investigation of radiation the field produced by the motion 
of the charge is represented as the sum of plane waves; the excitation 
of the field is done by the distribution of the charge density and current 
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density 9? = ef (z- Ht) and jut S(2- #t). The vector potential, the scalar 
potential, a the field a £2 hp-tkys are given in Fourier representa- 


tion (w= i, k-wave vector, 3 velocity of the charge). The radiation from 
the inhomogeneities of the medium is dealt with from the viewpoint of the 
scattering theory. The radiation in the case of scalar scattering from 
random inhomogeneities of the dielectric constant € is emitted from 
volumes which are small with respect to the wave length. This corresponds 
to the Rayleigh scattering by small particles or density fluctuations 
assuming the scatterers emit dipole radiation. The total Be ss in the 


interval dw of the incoherent radiation is given by DI,,= = ama 8? av du, 


N being the number of scattering centers per unit eee By the Fourier 
component of the dipole moment of the scattering element having the 

+ - 2 2 
polarizationd. As By = AE, aly < om fs (15, dv dw. The scattering 
c 


properties of the medium are well represented by the extinction coefficient 
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4 4 
8 its Nae « aa which has the dimensions of a length. An 


3,¢ 6Tc t" 
infinite plate of the thickness 1 (1 coincides with the x-axis) is con- 
sidered; the formulas for the radiation Jy aI,,/ldw emitted by 8 unit 


2 
length of the path of the moving charge, are given by: J, = 208 $, (1-6 )» 
by o8 € 
2 2 
w (1- <p) 2 
of integration with respect to dp. The behavior of the integrals if £ <1, 
that is, below the Cherenkov threshold is studied. ie converges, but Juyz 


- 1), ge v/ey peaks +2, p, is the upper limit 


shows a logarithmic divergence at the upper limit, that is at small 
intervals. For the total spectral energy density emitted by a charge (per 
unit length of path) the following expression is obtained: J 


e_. - ep”). The ratio of the intensities which are 
Vi €6 du 


4 
t 1 b 
ov s given by 31 
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_ An [ity fo tip?) -1/2 
1n fu faVi- ep? ]-«g7+"2 
z anfufol-ef?@ J) 1/2 pus P¥s the intensity ratio between this 


1 -€ 
radiation and the Cherenkov radiation, given as the ratio of the quantum 
numbers, is found to be n/n ol /\?3 d= 2nc/wV~). The author thanks 


L. D. Landau and L. A. Vaynshteyn for discussions. There is 1 Soviet 
reference. 


and that of the polarizations by f 
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AUTHOR: Kapitsa, S. P., Candidate of Physics and Mathematics 
TITLE: A new effective fast-neutron source 

3) 
PERIODICAL: Akademiya nauk SSSR. Vestnik, no. 10, 1961, 65 ~ 69 


TEXT: The cyclic microwave acaglerator, the microtron of the Institut 
fizicheskikh problem im. S. I. Wavilova (Institute of Physical Problems 
imeni S, I. Vevilov) designed by S, P, Kapitsa, V. P. Bykov, and V. N, 
Melekhin (Zh. eksperim. i teor. fiz., 1960, £59, str. 9975 1961, t. 41, 
Str.368), belongs to the largest accelerators of this type and was the 
first in the Soviet Union. It Operates at a wavelength of 10 cm, the 
magnetic field ia 1070 oersteds. The electromagnet, the poles of which 
constitute the walls of the vacuun chamber, weighs 1.5 tons. The 
microtron produces a pulsed beam of fast electrons (pulse duration 

2 - 2.2usec), in which the individual electron clusters have a length of 
5 - 7 mm; the pulse duty factor is 1000. Since in this type of 
accelerator electrons moving at almost light velocity are accelerated, 
i. @., by about the rest energy (511 kew) for each: circuletion, the main r 
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a@ifficulty of designing a microtron lies in developing an exact resonator 
with an output of several hundreds of kilowatts. It became evident that 
in order to reach higher amperages, the injection conditions would have 
to be improved, for which reason a new resonator type for the microtron 
was developed at the Institute of Physical Problems. It is of cylindrical 
shape (80 mm diameter, 20 mm height) and is excited over a waveguide with 
Fo410 oscillations, the electric field being oriented in the direction of 


the resonator axis. It consists: of copper and is water-cooled. In its 
gide wall there is the electron emitter, a lanthanum boride thermionic 


cathode (100 a/om). The field in the resonator reaches 400 - 500 kv/om 
and is traversed twelve times by the electrons, whereby they reach an 
energy of seven Mev at 25 ma. The: electron orbits were calculated with high 
accuracy by the electromechaniocal trajectorograph developed at the 

Institute of Physical Problems by G. P. Prudkovskiy, an analog computer, 

and the digital computer "Strela". Experimental investigations of the 
electron clusters were conducted by V. P. Bykov. The fast-electron 


scanning could be carried out with a time resolution of 5-107 12 sec. The 
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density of relativistic electrons in a cluster was of the order of 


magnitude of 10° on™, The efficiency of the microtron (ratio beam power bd 
to shf power) was 12 - 154. Estimations showed that a maximum of 50 ~- 100 

Mev and currents of about 1a may be reached with such a microtron. The 

Institute is planning a new design for 30 Mev. V. I. Veksler (Dokl. AN 


SSSR, M. 1914, t. 43, str. 346; t. 44, str. 393) is mentioned. There are 
2 Soviet references, 
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